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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To elongate the lifetime of 
connections between electrode pads of a wiring 
substrate and electrode pads of a semiconductor chip by 
constituting the wiring substrate having electrode pads 
of a second group electrically connected to electrode 
pads of a first group with a main substrate material of a 
flexible film. 

SOLUTION: A wiring substrate 1 has a squared planar 
shape, and is mainly constituted by a flexible film 2 of 
polyimide-family insulator resin. A plurality of wires 3 are 
formed on a main surface 1A of the wiring substrate 1, 
and for the wires 3 t electrode pads 3A of a first group 
are respectively formed. Also, a plurality of wires 5 are 
formed on the other main surface 1B of the wiring 
substrate 1 , and for the wires 5, electrode pads 5A of a 
second group are respectively formed. With such 
arrangements, a semiconductor chip 10 is mounted on 
the main surface 1A side of the wiring substrate 1, and a 
plurality of conductive bumps 14 are arranged as 

external terminals on the other main surface 1B side of the wiring substrate 1. 
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(57) nu 

ctiiii &mmo>m> < » k t **** ■» -raws 

is Suie^ 1 ifflfcjgjjtenfcll 1 Kt, S5I2 

»Shfcf21B/*i> Kt S:*T*E«S«fc, £3£ 
5¥Sftf7 7-t, ffllBEMMEoS 1 Wf ' < ■» K t mf 

©3? 2 «^ < 7 K±£J$jftfc ftfcH 2 / < > 7" 1 4 W"f * 




1 

immii 2^KWi^-f<5*iiifatf!i2£ffi 
t . smsm i ±®tcfl5B£$ nfc* i 7 Hi, sine 

ttsft^i^w^-y Kt^^-r^E^stst. 

3 «S/ < 'V K t © Wt^fci* ftfcSS 1 ' < > 7° t , 
HuieBa*8*^rom 1 £■ t SuIB^iH*? 1 9 r©* 3 ±1 

st5IBE*|g*£©lil 2 v K±B«Wc4*lfcJ| 2 / < V 

$ nfes^*«tt#Bfe* *) . ■» ra, aa 

dish si at*a2cE«fl)*»#Kaic*si,^, 
mm i /07-i±, i!ii5Ei8«ifi«>^ 1 k, 31 

t±BUi2*#<*^ v 7©!& 3 FlcSSS tltl^ 

SulS^ 1 ><>7"li, BulBEHSlfiroS 1 h'Jktf 
SJriB¥*#; ? 'V 7"© S 3 * <y K K @ 5 £ ft T * 

[M$£5] Si^KW|n|t**l±lS3li;j|l2OT 

tjt s 2 mm> * » k t «e«£& t , 

S 3 £SSt>'3©^ 3 £MtJfM£ ftfcSH 3 F 

h5I2EMIS«©* 1 *ffi>*-y K£ME*«**?70JR 

tugaESS^wS 2 iffi t h5IB¥#&^ v fan 3 £® 

miiBE«sig©B 2 sii^.y k±wmw ft/m 2 /<•✓ 

[ft#JSi 6 ] ISsJ&l 5 ^E«fl)5MW*SE«t*i^t:, 
fflES 2 y < >7"(±, M|E¥«ft^ v ToM 3 £® t 
t&W4ZM£ l 0h3ilhl,X^ZZt*:%mttzm 

MENftU, l^tt#ffi©4>K£»©#*te8?#«A 
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KlIBSfl 1 /<>7*tt» hoIBESIS^©^ 1 h\ X 

BUSE 9 ] tt$g 6 lcI3tt©¥«#««B*J^T, 
ffilEW 1 /<>7*tt, HufBEISS«©S 1 «»<<y KStf 
iJlB¥S|#? -y -/©$ 3 < y K BBS * tix^ * Z 

tz^mttzmmfi., 

[»H©l¥»fcWfl] 
[0 0 0 1 ] 

10 BM8©il1-*S*£»] *Wfl»±s ¥##£HBH 
[0 0 0 2] 

[ftJfcro&ifi] ^*FfbK«fa«£*##««t UT, ^ 
AliBGA (B*ll G.rid Array) Stum* ft* 

*i±, ZftttHSSft&v^ ¥#<*f--y7 , ffl 
20 -iHCJg«4ftfc«a^v Hl:!^/?^^!! 

^L"C¥«^-y7-5:{4S^*f>L, i0faL/c« 

tsaiHS-r* ea««©-3iif Bra** ft*: 
OTtt/ortt^attteiatu, *©a, e^s«© 

(CtoTSbn*. i©J:-9BLTliit$ftfcBGAM' 

30 *mft&m±. m.mm t m&T ?-rt ommmmm 
immtzmu $:e*ss^ t mm v v t omiK^tt 

t ftfc«*««tt«88B «t r^Urt-s c t *«f * * © 
t\ EHS1S©«ffi^" y Kt*#<*f--y7*©*ffi/<y K 
t©Mlzt5(t*jg»ffl5ffl«ttjS#A<fi^. 
[0 0 0 3] tt* % Ms9N&m*m'>-c*9R*v 

r*iat-r*!«Stt-3^Ttt, mak. #H¥8-3 7 

2 0 8^( 1 9 9 6^2^6 B&N) MtfCttN 
¥8 - 2 3 6 5 7 8^ ( 1 9 9 6^9^ 1 3 BO*) 4> 
«KE*SftT^*. ifc, Mtimit^^B 
40 G AS*ilM*«»Co^Tli, fi»J^-tf , #H§¥ 10-2 
70496^(1998^10^9 BfiH) fi«CEII 

[0 0 0 4 ] 

«tt»iBtfflt^BGAS¥«*«jtt-5^-rttHL.fc 

[0 0 0 5] ( 1 ) E^Sffit mm v ft a>m% 

y 7't ©MBMS * ftfcH*#«tt«»C*»* 
50 * PtJ^i tfigjD L . E^S1S©mii/ < * F t ¥#<*^ y 7" 
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©*»-< y K t <DMlz}sit&1&Hm0>Wfc&0#m < 4 

10 0 0 6 ] $£S«(CBGAj&¥##gS*9ggLfc 

-y 7-t OMUMMUloat^j: 

©«£/*•» K KtoUBfcJstt 
*18^ffl»«S#a<JS<4*. flJfc, H^I-^Hirott 
Ct 0 i^Lfc&©£#S«&©£8^**<£< 4 

?©«Mlte><>7 , fcEif LfcBGAffl¥##$m£fc<<> 

4*. 

[0 0 0 7] ffi.T, BGAfl*MMtttlSft^TU, 
3IKa«<0|»il:||«4rattmi(i:««K<ejL«^J: 

[0 0 0 8] (2) RfiSMttWBSrffl^fcBGAS* 
±l:7i-^7«; 7'735CT-¥iSft^ -y 7'£|Ig Lfc B G 

as¥**ks t tm Lrmm<t *H*£t 

[0 0 0 9] L*L4*«e>, BGAM^iSftgEti, E 
»*«©-£ffiil£lMtt'< >7"*/Ni LT¥*ft* 7 

©#wt/ < v 7#eh s tifc«« 1 4 -s r i>* fc », h 

[0 0 10] *HB^©gW(±, EaS£0ftS'<-y Kt 

-y 7-««i/^y K t ©|BjKi3tt*««»©«tt 

< tz z t wsmttvmtwxt* ZtK.»> 

-5. 

[0 0 1 1] *3E«©<ft©B«t4, ¥##««©»fifl: 
*IH£ i t a<°T1)&4£fl5*«#-f -S £ tic**. 

[0 0 12] **E©i3Eft^«=*©tt©lMiif« 
ttftftli, ^fW©E5E&tf*ttBliB e ± TBI b * 

[0 0 13] 

[^jS5rSI^-r-5fe*©^IS] *gH=j3^TW^Sn4 
TIE© t 

[0014] (i) si^ttiani-agniffi&tfif^^ 

St. IRES 1 IiBt}B«snfcfS 1 tt/<9 K t , B5 
IES2±®l;:ffJ/5££*i, 8585* 1 *ffi^-y FtffimWtc 
Sa*Snfc»2*tt^»y Kt£#**E*8S«t, S3 
ifflStf z fflS 3 iBicffM * ftfc* 3 «& < -v K tr* 
t4*MK*5 L -y7*t» B?EE«!Sffi©*l*ffi^'y Kt 
SdlE^SW*^ ■» 7*©S 3 Ift/t? K t©BKj>ft* tifc 
S 1 '<>7"t , M5EE*£S1£©S 1 i®tfuIE¥#ft^ 

■yT'owaaiioiiiiKOftsnteWit* mieeiss 

*©S2«5><-y h'±(cjfM$nfcS 2/<>7"t *#t 
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[0 0 15] ( 2 S^C«|q|+*» 1 
±®£<>'S 2 ±H t , stflES 2 iSlzffMS ftfcS 1 * 
ffi^y Ki, MEW 2 £*U UES1 Wi>< 
•y Kt*»fttCjgifc3nfcS2*!SA-.y Kt*W1"*E 

K 7"i, l!u§SEii£g1£©S 

i me; < y k t uss*****- 7©s 3 mm' < -y k t © 

10 M£/N£:*nfcSly<>7"t, ifu§SEiSlffig©S2£® 
t BUlH¥iil<*^ -y 7"©S 3 £Mt ©RAK/Hi* nfcStffi 
t, H&EE«S«©S2W«-y h'±tjg«snfc*2 

[o 0 1 6] a&«©#a ( 1 ) icfcttif, i^sftic* 

* .y -r^oNUnUUIiziBB LTi»fc***f6A *B 
«S«©SOBl=J:^r««-r*ii*<-eS*©Tf, EH 
»«©««/< y Kt*3M*^-yr««ffiy?-y Kfc©Wl= 
20 4stfSgttSP©««^#«rfi<1-*i:i:^-e§S D 

[0 0 l 7] ifu$©^K (2) Kiftti, *m&*vt 

*©T, ¥#(«|»©waffc*B* it 
[0 0 l 8] 

[f613©Sg*©JHEI HiS«:#»aUT*36BB©ll 

[0019] (H*7f?M DDI (i*^B^ro|Utejgfl| ] 
30 T*fe« B G Affl¥#ftSS©8iS#)SOTI2|-e* 0, HI 2 
till 1 ©-»Srtt*Lfc«BC«BrlSH-e* 0 , H 3 1±H 

©^itflWMIlT*,^. 4fc, mSSr^,S< -r*te*, 
H 1 S^H 3 (cfc^Ttt, Brffi©^-y > 7" 

[ 0 0 2 0 ] 121 1 SO'ISI 2 C/fxt «t T t> *H*^JS© 
B G AM¥$#gB 2 0 (±, E^*1S 1 ©-iffi 1 AfflJ 
t— 3»1MW** yy 1 0 ij»L, EUS^ 1 ©-4 
MtWfS]-r-S^©iffi lB«(^SB*FtLT 

y 7" 1 0 tt, -^ro-i® 1 0 A^E«8S 1 © 

[0 0 2 1 ] 71 0 ©¥®ff?tt(4MJ«r*ff? 

fi£Sn, *3WfcJB«t*il'>Tliftittf 1 0 [mm] x 1 
0 [mm] ©E^TflMSftT !,•>*. 
71 otli, ftSHSKt LTWAtfltffllslS&^PilM^n 

[0 0 2 2] *3M*^-y7'l Oil, 4ic, ^##«g 
t N z.©¥##S1S©-i®±^ft^TieiS)l, E^B 
50 ffl***«RaK**fifcfc£JIEiiUIt, 
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XHT^^-'J^^lfro^fltit^lS^ftT^*. * 

•y7i ocjs^Ttt, 3x i o~ a [\/zm&ffiimm 

[0 0 2 3] 71 0©-£jS (HK^H) 

i o Aommmza^ *©fl-jgH©&;acfQ-3T*H5© 

t*<»H (sXVf -f >7><-y K) 1 l#ffM£ftTO 
-5. fflROSS^'y K 1 1 ©**li, 71 0 

©£lE^©3S©*idI©E»UiBJ$£*ftTO 
*. *±l©E^B*©JJfB^i££ftfc|yii<aa« 

[0 0 2 4 ] aa*S« 1 ©¥BjEttl4£JBtt-flB*3 
ft, *SS*JgIlB;iSl.>Tl401*(f 2 5 [mm] x 2 5 
[mm] ©JETf^TE^SftTO*. EHS£l It, £ 

7^A2 £±ft£-r£fl$fiScCft-pTi.^„ 5T£147-f 
;l/i.2H, m*-d 0. 2 [mm] gS©(f$T-^gc^ft 
TO*. 

[0025] in 2 it*?* t c, 1 ©-£® 1 

laOM/i* K3A*<JIMiSftTOS. IH^Sfel© 
flS©±li 1 B B liffllSOE^ 5 «S ft, C ©&S© 

£««*ftTo*. E*8 3£r/EI85lt, BT8H47^U 

A.lf 3 5 [jim] Bflt©W4«>IWB* , ffl^6ftT^*. 
[0 0 2 6] K*l£16 1 ©-£® 1 A £1*18*3 fcSo 

«t ^ c Lx&mm 4 g ft , z <omm 4 b amm 

/<-y K3 Aoaffitfldlt-SBBP^^ftr^*. E 
ttSfil ©ffi©£® 1 BB(tE«5*B?i:5£LTffli 
3R6#JfM£ft, ;:©(S3&6Bl4*ffiy?'y K5A© 

**ti> WAlfiKHi K&©«tlBTJgl££ftTO*. 
c©J:oB«i££ftfcEJ*£«i Bisi-vat, 7 o x 1 

o _s [ i /r ] eat©«i«sft»sr w* * . 

[0 0 2 7] E<ttSl«)-^iBl At*0M*^-y7l 

o©-isi 0Atfl?M£(±»flgi 3^ffi^n, 

-v 7 1 0 ciflB 1 3 B «fc r> TEH5^ 1 CMMHUE 
£ftTO*. tttlfcl 3i:LTli, mtt"i*"*->*©& 
fgftffie&MBlB £&©#«&&? («*lf--y 
(N i ) tt?) 4«ASftfcaS»«tt«HIS*«ffll^*l 
TO*. C©<fc-V.£$Bi 1 3CfcOTti, 9 0X10"° 
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[ 1 /t]gJS©««3Rft»Sr*-r*. 
[0 0 2 8] E**£l& 1 ©-£Ml ABJ&jKSftfciljR 
©WH^-v K3A©**(4, *#»f'v7 , l 0©-±¥ 

1 0 A£J#£3*lfc«ft<0*«/<-y K 1 1 <0$iltnfa 
-t4ffi*BE«* ftTO*. ES*£& 1 K 3 
Aiflftf^l OAfflti^'y K 1 1 £©MB14, 
m*.&$L (Au) fr"5>&<5«MW±><V7l 2#fl-££ft 
to*. ««tt'<>7l 2 It, ¥«*&^y7l 0©H>ii 

h* 1 1 BH*3ft, ^Slfigt^ttWWKiSDtSft 

io to*. witt/on 2 a, mtmnmm 

(13) B*S^aftfc*«tefi?<o3£«>-ffl54:fl- 

£lteii!£* i onmxv k 3 abwsi«j£S*s*i 

tl^. EH£« 1 ©mfijA-y K 3 At#«tt/N*V7 1 

2 to&fcti, m 1 3 <owmti mffmitumx b 

«fcr>T&8$ftTO*. 

[0 0 2 9] »*tt/<v7l 3(i, WAtiTK-A • # > 
t'-c >7*j*B«t-3TjgfiK$ftT^4. *'-;u- >K>f -f 
>^ai±, Au7-f+©5t«»B3B*Sftte#-*t« 
ffi^ - -y KCJKUEJIU *©^, *'-;L-©g|5^?>Au7 
20 Y + t:«]BfU-C»«tt/<>7tJBflt1-4Sa-l?**. 

[0 0 3 0] j!S»©*«tt^*V'7l 4ffl*^li, iftB 
HSSftttl^, E«se l ©ffe©^S l B©**SE^ 

H^fcffiawt, E*is<g i »Miffl©#atjBoTH 

5>W«-PE5iJ*ftT^*. «Ro«*tt^>7l 4©* 

k 5 a cms £ ft, «m«c*-3 
«H*p<iBft«sftT^*. #«tt/<>7i 4t±, ma 

6 3 [wt%] IS (Pb) -3 7 [wt«]g(Sn) 

[0 0 3 l] BGAM*ifftKa2 0 ©KiBo 
30 OT, II l 2 fcffl^TlMB-f S. 

[0 0 3 2] i-f, E«S«lfitf*»<*f-»7l 0?r 
2f#-r-Sc 71 0©«S/<-y Kl l±Bl±» 

«tt/<v7l 2 A^fRSftTO*. *H*}gJfi©iWtt 
Avyi 2(4, Au7-ftfc«fflu KUESlciSSaS 

©J:oBLT^$ftfc3l«tt^>7l 2t±, *#{*^ 
•y7 1 0 ©mffiy^-y K 1 1 C*f UT&fflCjgfitS ft*. 
[0 0 3 3] *B, EI^S« 1 ©-SB 1 A©^-y7"jf 

40 o^(7*. mm 1 3 1 uTt±, 0Rifitf*->m©*wa 

<ttt«»l8IISB^jR©#*tt*a? («AlfN i tt?) 
aA*ftfcR^#«tt#ffi«rfflt^. 
[0 0 3 4] EUS^ 1 ©-iffl 1 A±Bffl)fi 1 
3fc/MiLT*SW**-y7l 0 4EiS1-5„ * 
7 710 It, *©-£ffi 1 0 A 1 ©- 
£■1 At|Sllv&^tt!ifE«*ft4. 4fc, 
•y7l 0(4, ©*«/< -y Kl 1 *<E«S« 1 
■y K 3 AtJ^lpJi"* <t •^BLTEilcFft'S. 
[0 0 3 5] <JCB, MUfcttlHTiiiil|#5 : -'y7l 0 t 
50 BESU -t©^, WS1 3*r«ft$-tt-*. C©XgB*s 
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l^T, ¥i»ft*-y7"l Oil, ^ffl-ill OA-fcEHS 
filro-£Ml AtflHKtoiSnfcfflfl&l 3(CJ:-pT 
EflOMKl£S«fl£*ii*. 2 
ti, ^^agiitiffiBI (13) lc£ftSA*ftfcWItt8 
*0^©-^*fl-fcLTE«»Sl K 3 A 

c«Kn(z«ii» tmm i k s a t 

RMWtttllAtz J: -5 xm$ ft*. 

[0 0 3 6 ] E*IS1£ 1 ©ffewi® 1 BOWS^ 
•y K5A±lCi**ttA>7l 4 tJBflft*. Wttt'O 
7"i 4roj$Stt, zhfcBSiiifci^, 6 3 

[wt%] & (Pb) -3 7 [wt%] m (Sn) fift 
A^fc*£IS*'-rt<£E*S£1gl ©Wlf/t-y K 5 A±(3 

ittiiTfjbns. CftC*"), HI 1 SO'H 2 IZ/Ts 
1-BGAS*if#SjB2 0#Hl2»ft-r«. 

[0 0 3 7] C«QJ:-5C«|*S*ifcBGAa*»#«» 
2 0(1. 3gK£££%K3*U PDA (Per 

sonal digital Assistants) , HPC (Handheld £. 
ersonal .Computer ) ^©KltlfSaS^ffiS^-y + 
IV- 3 ft*. BGA 
S^iSftgH 2 0 tt, 0 3 «fc o fc, >7" 

1 4 fcJffltLTWtS-y-, £g££3 OOWc? H 3 

[0 0 3 8] tC5T. ft§lftft;M©BGAS¥»ft8 
S 2 0 ti, °Jfttt7 ^ ;ua 2 *Wttftzm&&fii 1 £ 

<£4Ktl!»fii:Jt(fiLTSEt.*»<, EJBLBufcfc, St 
3 0 t ¥#ft* » 7- 1 0 t <omUk£lz«S L 
TttK 1 3 MISSIS 3 0 . 

t* i o tmim^ms^&s Lxmm 1 3 
*e*is*£ 1 <o«3bk =t o xmat * zttf-ezz. w 

fc, *H*Jg»«)J:-5C, ¥*ft*y7*l 0 
Wfl-Kfl-SMi^ LTO#tt'<>7" 1 4 £E*L/di 

a, sepsis 3 0 tm&* * 7* 1 0 1 mmmmmiz 

iMLXffim 1 3 is******* HSS^3 0 
ft** 7] 0 fc®iMtlume£HL?MI 1 3 Kfr* 
*«tf7#*t^fc*, £ftt>®JCa*EIIlSfil©£ffiS 

^.t -5 xmrntz z t usa - ?**. 

[0 0 3 9 ] i©«kTlz, *SHBBMizJ:nti, KT© 
a*4«ff&n«5. BGAM¥#ft£S2 OKfcfT, B 
1 tt, °Ttttt7 -f 2 frS>fc.5gtt&£fti-t 

H&Slg 3 0 C B G AM¥«ft£ffi 2 0 Lfc&, 
HI£S«t3 0 tffi^51g 1 fcOMlKUttlziGHUTtl 
All 3fcfrfr4«yHf\ ££S*3 0i¥#ft**7*l 
0tw^3R»mSSUT»Bll 3£***JSa*E 
&S&1 ©^KJ^TSSfflt*-.^-?^©-?, E 
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MSfo 1 ©«S/ K 3 At ¥#ft * v 7* 1 0 <D*8i/ < 
•y K 1 1 iWffltefctt'&g&Btep'©^^^ < t * £ 

[0 0 4 0] BHfiloW^ K3At¥# 

ft*-y7"l Qto9.to*v Kl 1 £©fS3l;:fc-tt*J£#tSP© 

ffit*#*4t<-r« zt *ro-e, BGA2**ft 
4. 

[0 0 4 1 ] ft*>\ *3SftJB«tt?ti, 4£«ft*-y7-i o 
10 ffl«gy^-yKl liWHtt'^T"! 2ZBl$.Uzmiz 

-?^xnmuzti\ #«ttA>7*i 2«, H4 (ffiitw 

WffiS) f^Tx-r J: ^, E*S®fi 1 Oll/^y K 3 A± 

All tlBlffiffljSbjR^JS^n*. 

[0 0 4 2] tte» *MSfe»MT»li, ESSS1S1 
Ml A©* >y7?S«fatt(Z7 ^A«0ttfil 3£l!i>3 
(*l*fc«tol>TK«Lte*<, EiiSSte 1 <0-£ffi 1 A 
©* -y 7%ttfS«t:%4(<otttB 1 3 rm^LXh JH\ 

[0 0 4 3] ite, ftHM?«6T-t±, Wffi 1 3 h Lxm 
20 *»*tt«lfitffl^fc«llo^r»^UfcA« x *B1 3 

[0 0 4 4 ] mmrn 2 j a 5 Mft^ot^i 2 

■e**BGAa*»ftKa©-»*^-f8tSCWKlBH-e 
[ 0 0 4 5] HS^iS+ct^Jz, *3liBgjfi<7)BGAffl 

[ 0 0 4 61 fiP^, Utt/Ori 2(1, IBJtS^l (0 
30 K 1 AStf*SW*^«y 7° 1 0 OWS^y K 1 1 

»ifr<>7"i 2*1, 
M$nTi^ B ttfii 3(±, «ix.ax#4ri>s 

[ 0 0 4 7] iO±^tC*jS*nfcBGAa*3ftt:«« 
^'y"/l 0©*^»; K 1 1 fc<DMt£#*tt'<>7l 2 
40 fil coHfiB/N^y K3 A i: 7" 1 OflOiS/^F 

1 1 tinMtiizfrvmmizim^ -t^a. sb*is 
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